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OCEANOGRAPHY—Current harmonic constants for San Bernardino 
Strait, P. I, L. P. Disney, U. S. Coast and Geodetic Survey. 
(Communicated by H. A. Marmer.)! 


Although harmonic analyses of the tide have been made for numer- 
ous places in the Philippine Islands it was not until 1926 that a com- 
prehensive series of current observations in San Bernardino Strait 
furnished sufficient data for deriving the first harmonic constants 
for the currents in any of the waterways of the archipelago. 

These observations were obtained between May 15 and June 14, 
1926, by Lieutenant F. 8. Borden from the Coast and Geodetic Survey 
Steamer FATHOMER. The station was located midway between Cala- 
yuan and Totoog Points in fifty-five fathoms of water. Observations 
were made every half hour throughout the series with standard 15 
foot current pole so weighted on the end as to float with but one foot 
out of water. For the greater depths, 20, 50, and 80 feet, Gurley cur- 
rent meters were used. The directions of the current were obtained 
both by pelorus and compass methods and by angles on distant trian- 
gulation stations. 

A harmonic analysis of these observations covering a 29 day series 
beginning May 15, 1926, has recently been made by the Coast and 
Geodetic Survey. The analysis is based upon the hourly velocities 
of the current as obtained from both meter (20 foot depth) and pole 
observations and consequently represents an average depth of 13} 
feet. 

The results derived from the analysis are given in Table 1. The 
current amplitudes are expressed in knots, and the epochs, as custom- 
ary, are referred to the local meridian. The more important compo- 
nents were derived from a direct analysis and cleared for the effects of 


1 Received May 21, 1927. 
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other components. The secondary components were derived by in- 
ference from the principal components. These inferred values are 
enclosed in parentheses. 


TABLE 1.—Current Harmonic Constants, San Bernarpino Strait, P. I. 




















COMPONENT H « COMPONENT H K 
knots degrees knots degrees 
yi (0.100) (242) 00 (0.055) ; (262) 
Ki 1.776 223 P) (0. 588) (223) 
Ke (0.386) (257) Q (0.268) (165) 
Le (0.086) (246) 2Q (0.036) (145) 
Mi (0. 114) (203) R; (0.012) (257) 
Me 3.047 232 Se 1.418 257 
Ms 0.143 328 S4 0.052 281 
Me 0.044 338 T2 (0.084) (257) 
Ms 0.032 108 Az (0.021) (243) 
N2 0.360 217 rs) (0.073) (206) 
2N (0.048) (203) v2 (0.070) (219) 
01 1.382 184 pi (0.052) (167) 











Through the use of these constants the currents in San Bernardino 
Strait can now be readily predicted on the tide predicting machine i ina 
manner analogous to that used in the prediction of tides. 

The constants furthermore furnish a ready means of diaheininbael 
the characteristics of the current in San Bernardino Strait, the princi- 
pal constants alone being sufficient for an approximate determination. 
Thus, approximately, it is seen that the average maximum velocity of 
the current is about 3 knots, while the strength of current at the times 
of spring and neap tides is about 43 and 1} knots, respectively. The 
ages as derived from the constants are: phase age 24.6 hours, parallax 
age 27.6 hours, and diurnal age 35.5 hours. The type of current is 
determined to be of the mixed type, the ratio of K, + 0, to mM, being 
1.04. 

With regard to the type of current, the observations bring to light the 
existence of a nontidal current in San Bernardino Strait which materi- 
ally affects the tidal current in the Strait, especially near the times of 
the moon’s maximum north and south declinations. On such days 
the large diurnal inequality in conjunction with the southwesterly 
nontidal current causes the current to flood for the greater part of the 
day with varying velocity. This results in one ebb and a flood with 
two maximum velocities and an intervening minimum velocity. 

A reduction of the observations shows an average maximum flood 
velocity of about 4.6 knots and an average maximum ebb velocity of 
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about 3.7 knots. The average strength of the minimum flood was 
found to be about 1.3 knots. Considering the minimum flood as a 
negative ebb the average velocity of the maximum ebb would be about 
2.2 knots. This indicates that during the period of observations the 
southwesterly nontidal current was flowing with a velocity of about 1.2 
knots, which agrees with the velocity as determined directly from the 
stencil sums for components. 


BOTANY.—New species of Cordia and Tournefortia from northwest- 
ern South America.: Exttswortu P. Kinurp, U. S. National 
Museum. 


A revision of the Andean species of two genera of Boraginaceae, 
Cordia and Tournefortia, has been prepared by the writer. Publica- 
tion of this is being postponed in order to include in the treatment the 
results of study of numerous specimens of these genera collected by 
the recent Killip-Smith expedition to eastern Colombia. The new 
species so far noted in preparing this revision, ten of Cordia and seven 
of Tournefortia, are here published in advance. 


Cordia crassifolia Killip, sp. nov. 


Tree (?); branchlets terete, densely short-rufo-hirsutulous or tomentose; 
petioles about 1 cm. long, stout; leaves oblong-obovate, 10 to 15 cm. long, 
4 to 7 cm. wide, obtuse or acutish at apex, gradually narrowed to a rounded 
base, entire, conspicuously nerved (lateral nerves 7 or 8 pairs), reticulate- 
veined, thick-coriaceous, lustrous and scabrid with short subappressed white 
hairs above, rufo-hirtellous and smooth beneath; inflorescence much shorter 
than the leaves (5 cm. long in type though evidently not fully developed), 
subdichotomous, the branches and calyces densely subappressed-ferruginous- 
hirsute, the flowers sessile, borne in clusters of 4 to 6 at ends of branches of 
inflorescence; calyx cylindric, 3 to 4 mm. long, indistinctly ribbed, the teeth 
minute; corolla lobes obtuse; anthers linear-oblong. 

Type in the U.S. National Herbarium, no. 940117, collected in Colombia or 
Ecuador, by F. C. Lehmann (no. 6611). 

The corolla is not sufficiently developed for the positive determination 
of the position of this species, but the small, indistinctly ribbed calyx suggests 
a relationship with C. opaca and C. sulcata, rather than with C. alliodora or 
C. alba. 

Cordia colombiana Killip, sp. nov. 


Tree; branchlets terete, dark chestnut-brown, glabrous or very sparingly 
pilosulous toward ends; petioles stout, about 1 cm. long, slightly sulcate, 
glabrous; leaves ovate or ovate-oblong, 10 to 18 em. long, 4 to 8 em. wide, 
abruptly acuminate at apex (acumen about 2 cm. long), rounded or sub- 
cuneate at base, entire, conspicuously nerved and veined (principal lateral 


1Published by permission of the Secretary of the Smithsonian Institution. Re- 
ceived June 6, 1927. 
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nerves 4 or 5 to a side), coriaceous or subcoriaceous, lustrous, glabrous or 
minutely hispidulous; inflorescence terminal, cymose, the cymes subdichoto- 
mous, up to 4 em. wide, the branches ferruginous-hirsutulous, the peduncles 
short; calyx cylindric-obovoid in bud, broadest at apex, at length cylindric- 
turbinate, 4 to 5 mm, long, densely ferruginous-tomentose, the lobes deltoid, 
1 to 1.5 mm. long; corolla white, funnel-shaped, 6 to 8 mm. long, about 3 
mm. wide at throat, glabrous, the lobes orbicular, 2 mm. wide; stamens 
exserted; styles filiform, exserted, the divided portion equaling the united 
portion. 

Type in the U. S. National Herbarium, no. 1,140,963, collected in thicket, 
between San Antonio and Rfo Ortega, Department El Cauca, Colombia, 
altitude 2100 to 2300 meters, July 2, 1922, by F. W. Pennell and E. P. Killip 
(no. 8024). 

The foliage of this species is very similar to that of C. bogotensis, a plant 


with flowers fully three times as large, and differing in other details. 


Cordia allartii Killip, sp. nov. 


Tree(?); branchlets terete, glabrous; leaves oblong or oblong-lanceolate, 
15 to 25 cm. long, 8 to 12 cm. wide, attenuate-acuminate at apex, rounded at 
base, entire, conspicuously nerved and veined (principal lateral nerves 5 or 6 
pairs, distant, arcuate-ascending), coriaceous, lustrous on both surfaces, 
glabrous, occasionally minutely hispidulous on nerves beneath; inflorescence 
cymose, about 4 cm. long, the branches and calyces densely ferruginous- 
tomentose, the flowers sessile, in clusters of 3 or 4; calyx obovoid in bud, at 
length cylindric-campanulate, 4 to 4.5 mm. long, 3 to 4 mm. wide at throat, 
the lobes ovate-deltoid, 2 mm. long, acute; corolla tube as long as calyx, the 
lobes orbicular-ovate, 2.5 to 3 mm. long, rounded, reflexed; stamens not 
exserted, the anthers oblong, 1 mm. long; ovary lance-ovoid. 

Type in the U. 8. National Herbarium, no. 1,230,256, collected at Colonia 
Tovar, Venezuela, altitude 1800 to 2000 meters, December, 1924, by A, 
Allart (no. 352). 

Related to C. colombiana but with broadly campanulate calyx and much 


broader corolla lobes. 


Cordia macrodonta Killip, sp. nov. 


Tree or shrub; branchlets quadrangular, ferruginous-puberulent and 
finely pilosulous, scabrous; petioles 0.5 to 1 em. long; leaves broadly ovate, 
6 to 11 em. long, 4 to 6.5 cm. wide, abruptly short-acuminate at apex, nar- 
rowed to petiole, coarsely and sharply serrate-dentate except in lower third, 
penninerved (principal nerves 6 or 7 to a side, the secondary nerves prom- 
inent), membranous, short-strigillose-hispid above (hairs swollen at base), 
finely pilosulous beneath; inflorescence paniculate-cymose, the peduncles 
about 4 cm. long, the flowers borne singly near the ends of the branches; 
calyx globose-turbinate, about 2 mm. long, appressed-ferruginous-strigillose, 
the teeth triangular, acute, 0.5 mm. long; corolla tube cylindric, about 3.5 
mm. long, the lobes orbicular; stamens attached at throat of tube, scarcely 
1 mm. long, the anthers oblong, less than 0.5 mm. long; fruit ovoid-conic, 
5 mm. long, 4 mm. wide, glabrous. 

Type in the Field Museum of Natural History, no. 548642, collected at 
San Antonio, Province Huancabamba, Dept. Puira, Peru, altitude 1200-1300 
meters, March, 1912, by A. Weberbauer (no. 6015). 
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Belonging to DeCandolle’s section Corymbosae this species is at once dis- 
tinguished from other representatives of the séction by the coarsely serrate 
leaves. 

Cordia coriacea Killip, sp. nov. 


Tree (?); branchlets subangular, sulcate, finely canescent-puberulent; 
petioles 5 to 10 mm. long, canaliculate, sulcate; leaves ovate-elliptic or ovate- 
oblong, 10 to 15 cm. long, 5 to 7 cm. wide, attenuate-acuminate at apex, 
cuneate and often oblique at base, entire, penninerved (midnerve strongly 
suleate, the lateral nerves 6 or 7 to a side, ascending, arcuate toward ends), 
inconspicuously closely reticulate-veined, coriaceous, above sublustrous, 
glabrescent, minutely tomentellous on nerves, beneath brownish-puberulent 
on nerves and veins, elsewhere softly grayish-tomentose; peduncles about 
5 em. long; inflorescence about 4 times dichotomous, cano-puberulent, the 
flowers sessile, in clusters of 3 or 4 at ends of the divaricate branches of the 
inflorescence ; calyx turbinate, 4 to 4.5 mm. long, 2.5 to 3 mm. wide, slightly 
suleate, cano-puberulent, the lobes lanceolate, 1 mm. long, acute, erect; 
corolla lobes linear-oblong, 2 mm. long, 1 mm. wide, obtuse; stamens exserted, 
the — linear, 1 mm. long; ovary depressed-globose; style 3 mm. long, 
exserted. 

Type in the U. 8S. National Herbarium, no. 1,133,957, collected at Charo- 
pampa, near Mapiri, Bolivia, altitude 570 meters, November, 1907, by O. 
Buchtien (no. 2040). 

The sulcate calyx places this species near C. opaca and C. crassifolia. The 
calyx, however, is turbinate rather than cylindric, and the shape of the leaves 
and nature of the indument are quite different than in either of these. 


Cordia venosa Killip, sp. nov. 


Tree; branchlets terete (younger portions subangular and sulcate), densely 
rufo-tomentose; petioles 1 to 2 cm. long; leaves ovate or ovate-oblong, 10 to 
20 cm. long, 7 to 8 cm. wide, acute or attenuate-acuminate at apex, rounded 
at base, entire, strongly nerved and veined (principal lateral nerves 6 to a 
side, arcuate-ascending), reticulate-veined, subcoriaceous, above dark green 
(almost black when dry), rufo-tomentose on principal nerves, finely hir- 
sutulous on secondary nerves and veins, the indument beneath similar but 
much denser; inflorescence cymose, the branches dichotomous, densely rufo- 
tomentose, the peduncles about 6 cm. long; calyx broadly ovoid in bud, at 
length cylindric-campanulate, 4 to 5 mm. long, about 3 mm. wide, rufo- 
tomentose, the lobes deltoid, 1.5 to 2 mm. long, acute; corolla pale greenish 
white, pilosulous at throat within, the lobes oblong-spatulate, 4 mm. long, 
2.5 mm. wide, rounded or truncate at apex, dark-veined; stamens scarcel 
exserted, 2 mm. long, the anthers ovate-oblong, 2 mm. long; ovary conical, 
longer than style. 

Type in the U. 8. National Herbarium, no. 1,140,957, collected at San 
José, above San Antonio, Department El Cauca, Colombia, altitude 2300 to 
2500 meters, July 1, 1922, by F. W. Pennell (no. 7657). 

In the shape and texture of the leaves this species closely resembles C. 
bogotensis and C. colombiana. From both it is readily distinguished by the 
dense indument on the branchlets and the under surface of the leaves. The 
flowers are much smaller than those of C. bogotensis, and the shape of the 


calyx and corolla lobes is different from those in C. colombiana. 



























































330 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 17, No. 13 


Cordia mollissima Killip, sp. nov. 


Shrub, thickly and softly lanate-tomentose throughout; branches terete; 
petiole up to 1 cm. long; leaves ovate-lanceolate, up to 7 cm. long, 3.5 cm. 
wide, acute or acuminate at apex, rounded or acutish at base, serrulate except 
at base, penninerved (primary nerves about 8 to a side), reticulate-veined 
(nerves and veins deeply impressed above), dark green above (mid-nerve 
paler), paler beneath (veins darker) ; inflorescence contracted supra-axillary 
few-flowered cymes, before anthesis nearly globose heads, the branches 
becoming evident after anthesis; calyx campanulate, about 2 mm. wide, 
lobed one-third to one-half the length, the lobes deltoid, acute; corolla cy- 
lindric, 3 to 3.5 mm. long, shallowly lobed; stamens and style about 1.5 
mm. long; anthers ovate-oblong, 0.5 mm. long, scarcely exserted. 

Type in the herbarium of the Field Museum of Natural History, no. 
548725, collected near Taen, Province Taen, Department Cajamarca, Peru, 
altitude 1200 to 1300 meters, April, 1912, by A. Weberbauer (no. 6202). 
Duplicate in Berlin herbarium. 

Peru: Chachapoyas, Mathews 3134 (K).? 


Related to C. corymbosa but differing in the dense white indument and 
in the closely serrulate leaves. 


Cordia krauseana Killip, nom. nov. 


Cordia pauciflora Krause, Bot. Jahrb. Engler 37: 629. 1906, not Cordia 
pauciflora Rusby, 1896. 


Cordia asterothrix Killip, sp. nov. 


Shrub 1.5 to 2 meters high, much-branched, the branches smooth or slightly 
scabrid, more scabrid and cano-stellate-tomentose toward tips; petioles 5 to 8 
mm. long; leaves ovate or ovate-lanceolate, 2.5 to 5 cm. long, 1 to 3 cm. wide, 
obtuse or acutish at apex, rounded at base, abruptly cuneate to petiole, 
irregularly crenate-serrate, densely stellate-hispidulous above, also tomentose 
when young, cano-stellate-tomentose beneath; peduncles up to 6 cm. long, 
cano-stellate-tomentose; heads 1.5 to 2.5 em. in diameter, densely flowered; 
calyx campanulate, 5 to 7 mm. long, densely cano-stellate-lanate, the teeth 
filiform, 2.5 to 3.5 mm. long; corolla white, the tube subequal to calyx, 
glabrous, the limb rotate, 7 to 10 mm. wide; anthers exserted, ovate-oblong, 
about 1 mm. long. 

Type in the U. S. National Herbarium, no. 1,043,330, collected along 
Rio Limén, Venezuela, May 10, 1917, by H. M. Curran and M. Haman 
(no. 808). 

Cotoms1a: Department Huila, Quebrada de Angeles to Rio Cabrera, 
450-500 meters, Rusby & Pennell 333 (N, Y). 


This differs from C. macrocephala in not having the corolla tube exserted 
beyond the calyx, and in the white, rather than rust-colored, indument of the 
calyx. 

Cordia rosei Killip, sp. nov. 


Small tree or shrub, 4 to 5 meters high, much branched, the branchlets 
terete, dark brown, glabrous, the younger parts ferruginous-short-hirsute; 


2 The various herbaria at which specimens have been seen by the writer are thus 
indicated: F, Field Museum of Natural History; K, Royal Botanic Gardens, Kew; 
N, U.S. National Herbarium; Y, New York Botanical Garden. 
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petioles 1 to 2 cm. long, straight or slightly geniculate near base; leaves ovate- 
lanceolate or oblong-lanceolate, up to 9 em. long, 5 cm. wide, acute or acu- 
minate at apex, usually tapering at base to petiole, crenate-serrate, entire at 
base, penninerved (primary nerves 5 to 7 to a side, furcate toward margin), 
reticulate-veined, above rugulose, scabrous and sparingly hispidulous, 
beneath lanate, densely subappressed-pilose on the nerves and veins with 
glistening whitish hairs; inflorescence spicate, the spikes terminal on the 
branches or on short branchlets, not branched, cylindric, 3 to 6 em. long 
(peduncle usually shorter than spike), up to 1.5 em. thick, very densely 
flowered, ferruginous-tomentose throughout; calyx campanulate, about 3 
mm. wide at throat, 5-lobed about a third its length, the lobes ovate-deltoid, 
acute; corolla cylindric-campanulate, 4 to 5 mm. long, about 4 mm. wide at 
throat, shallowly lobed, glabrous; stamens 2 mm. long, the anthers ovate, 
slightly exserted ; style about 2 mm. long, cleft about half its length. 

Type in the U. 8. National Herbarium, no. 1,021,916, collected at Hacienda 
de Licay, vicinity of Huigra, Province of Chimborazo, Ecuador, August 20, 
1918, by J. N. Rose and G. Rose (no. 22247). 

Ecvuapor: Province Chimborazo, Huigra, Rose & Rose 23860 (N); 
Hitchcock 20387 (N). Province Tungurahua, Ambato, Pachano 219 (N). 


Allied to the Peruvian C. subserrata, this proposed species differs in hav- 
ing very compactly flowered spikes and smaller corollas. 


Cordia micayensis Killip, sp. nov. 


Shrub; branchlets terete below, angular toward tip, ferruginous-hirsutulous; 
petioles 1 to 2 cm. long, ferruginous-hirsutulous; leaves broadly ovate or 
ovate-lanceolate, 10 to 13 cm. long, 5 to 7 cm. wide, acuminate at apex, 
cuneate at base, closely serrate, entire at base, reticulate-veined (principal 
nerves 7 to 9 on a side, approximate at base and apex, rather distant at middle, 
the veins impressed on upper surface), above hispidulous and scabrellous, 
hirsutulous on the nerves, beneath appressed-pubescent on the nerves, else- 
where glabrous; inflorescence spicate, the spikes terminal and lateral, the 
peduncles and rachises 14 to 17 cm. long, densely ferruginous-hirsutulous; 
calyx tubular-campanulate, 4 to 6 mm. long, 3 mm. wide, hirsutulous, the 
teeth ovate-lanceolate, about 2 mm. long, apiculate; corolla tubular-campan- 
ulate, 7 to 8 mm. long, 3 to 3.5 mm. wide at throat, white, glabrous without, 
tomentose at throat within, 5-lobed, the lobes about 1.5 mm. long, rounded; 
peony included; styles 2 mm. long, included, fruit ovoid, 5 mm. long, 
acutish. 

Type in the U. 8. National Herbarium, no. 1,140,959, collected in forest at 
La Gallera, Micay Valley, Department El Cauca, Colombia, 1800 meters, 
July 1, 1922, by E. P. Killip (no. 7920). 


The main characters by which this species can be distinguished from C. 
cylindrostachya, its nearest relative, are more ovate leaves, larger calyx with 
longer teeth, prominent corolla lobes, and much shorter style. 


Tournefortia chinchensis Killip, sp. nov. 


Liana (or shrub, 2 meters high?); branches terete (or the ultimate sub- 
angular), scurfy, ferruginous-hirsutulous; petioles 0.5 to 1 cm. long; leaves 
opposite, ovate-oblong to narrowly oblong, 3 to 7 em. long, 0.8 to 3 cm. wide, 
acute, slightly narrowed at base, entire, penniveined (nerves impressed above, 
elevated and prominent beneath, the principal lateral ones 6 or 7 to a side), 
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subcoriaceous, glabrous or sparingly hispidulous above, glabrous beneath 
except for the ferruginous-hirsutulous nerves and veins; inflorescence 3 or 
4-dichotomous, the ultimate branches 2 to 3 cm. long in flower, the flowers 
about 2 mm. apart; sepals linear, 2 to 3 mm. long, about 1 mm. wide, acute, 
glabrous or sparingly pilosulous without; corolla tube cylindric, 6 to 9 mm. 
long, 1 to 1.5 mm. in diameter, slightly ‘enlarged near middle, ferruginous- 
tomentose, greenish, the lobes orbicular, minute, scarcely 1 mm. long, glab- 
rous; white; stamens attached near throat of tube, 1 to 1.5 mm. long; style 
5 mm. long, clavate; fruit depressed-subglobose, about 8 mm. in diameter, 
white, glabrescent. 

Type in the herbarium of the Field Museum of Natural History, no. 536185, 
collected at Villacabamba, Rfo Chinchao, Department Hudnuco, Peru, 
altitude about 2000 meters, July 17-26, 1923, by J. F. Macbride (no. 5142). 
Duplicate in U. S. National Herbarium. Weberbauer 6607, from southwest 
Comas, Province Jaiya, Department Junin, altitude 3300-3400 meters, is 
also this species; the leaves are proportionately narrower than in the type. 
Bh are is considerably farther south than that at which the type was 
collected. 


The differences between this species and its two nearest relatives, all char- 
acterized by minute corolla lobes, may be shown by the following key: 
Flowers sessile; corolla tube appressed-hirsute; branchlets smooth. 

T. ANDINA. 

Flowers pedicellate; corolla tube tomentose; branchlets rough. 
Calyx lobes 2 mm. long or less; leaves alternate.......... T. OVALIFOLIA. 
Calyx lobes more than 2 mm. long; leaves subopposite. T. CHINCHENSIS. 


Tournefortia setacea Killip, sp. nov. 


Liana; stems subquadrangular, appressed-strigillose, with short white 
hairs, the older portions glabrate ; petioles 0.5 to 2 cm. long; leaves subopposite 
or in three’s, oblanceolate or ovate, 5 to 14 cm. long, 3 to 7.5 cm. wide, abruptly 
acuminate, narrowed at base, subdecurrent, entire, penninerved (lateral 
nerves 5 to 8 to a side), membranous, above dark green, appressed-short- 
strigillose and minutely whitish-punctate, beneath paler, appressed-strigillose 
on the nerves, otherwise nearly glabrous; inflorescence terminal and lateral, 
7 cm. wide or less, few-branched, short-peduncled ; flowers sessile ; sepals linear- 
setaceous, 4 to 5 mm. long, 0.5 mm. wide or less, appressed-strigillose, green; 
corolla tube cylindric, 4 to 5 mm. long, about 1 mm. in diameter, appressed- 
strigillose and white-punctate without, the lobes ovate-orbicular, about 1.5 
mm. long, minutely mucronulate, cream-colored; stamens attached near base 
of corolla tube, the anthers narrowly linear, about 2.5 mm. long; fruit conical, 
3 to 4 mm. long, appressed-strigillose, white. 

Type in the Field Museum of Natural History, no. 536620, collected at La 
Merced, Department Junin, Peru, altitude about 600 meters, August 10-14, 
1923, by J. F. Macbride (no. 5579; duplicate in U. 8S. National Herbarium). 

Peru: Department Hudnuco, Cushi, 1800 meters, Macbride 4829 (N, F). 

Bourvia: Bopi River, Mulford Biological Exploration 481 (N, Y). 

This resembles 7’. bicolor Sw., a common plant of the American tropics. 
The long setaceous sepals, like those of T. umbellata, of Mexico, at once 
distinguish it. 
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Tournefortia auro-argentea Killip, sp. nov. 


Shrub or small tree; branches subquadrangulate, hirsutulous-tomentose, 
at length glabrate; petioles 2 to 3 cm. long; leaves opposite, ovate, 8 to 17 em. 
long, 5 to 8 cm. wide, acute or acuminate at apex, tapering at base, entire or 
subundulate at margin, conspicuously nerved (nerves ascending, subopposite, 
7 or 8 pairs), subcoriaceous, rugulose, above sparsely hispidulous, tomentellous 
on midnerve, beneath minutely hirsutulous-tomentellous on nerves and 
veins; inflorescence 2 or 3-dichotomously branched, the branches hirsutulous- 
tomentose, the flowering portions up to 7 cm. long; sepals lanceolate, 4 to 5 
mm. long, 1.5 mm. wide, acuminate, hispidulous with silvery-white hairs; 
corolla white (?), the tube 6 to 7 mm. long, golden-brown-hirsute, the lobes 
ovate, 2 mm. wide, mucronate; fruit globose, 6 to 7 mm. in diameter. 

Type in the U. 8. National Herbarium, no. 703566, collected on the road 
from Torondoy to Mucuchfas, Cordillera de Mérida, State of Mérida, Venez- 
uela, altitude 3000 meters, March 27, 1915, by Alfredo Jahn (no. 396). 


Tournefortia vestita Killip, sp. nov. 


Shrub, about 1.5 meters high; branchlets sulcate, stout, 5 to 7 mm. thick 
even toward end, densely hirsute with subreflexed brown hairs up to 4 mm. 
long; petioles stout, up to 2.5 cm. long, with indument like that of stem; 
leaves ovate-oblong or ovate-lanceolate, 15 to 25 cm. long, 5 to 14 cm. wide, 
acute to abruptly short-acuminate, acute and subdecurrent at base, entire or 
minutely serrulate, penninerved (lateral nerves 9 to 11 to a side), densely 
appressed-hirsute above with hyaline hairs, densely hirsute or hirsute- 
tomentose beneath with matted hyaline hairs; inflorescence terminal and 
lateral, the peduncles 5 to 7 cm. long, stout, hirsute, the branches 2 or 3 times 
dichotomous, the flowering portions up to 12 cm. long; flowers sessiJe; calyx 
lobed nearly to base, the lobes linear-attenuate, 5 to 7 mm. long, hirsute; 
corolla greenish white, the tube cylindric, 8 to 10 mm. long, 1.5 to 2 mm. wide, 
hirsute with subappressed reflexed hairs, the lobes orbicular, about 2 mm. 
wide, rounded at apex; fruit globose-ovoid, 5 to 6 mm. in diameter, glabrous. 

Type in the U. S. National Herbarium, no. 32812, collected in clay and mud 
soil, Coroico, Department La Paz, Bolivia, September, 1894, by M. mm, 
(no. 2470). A duplicate is in the herbarium of the New York Botani 
Garden. 

Botivia: Department La Paz, Mapiri, 1800 meters, Rusby 1922 (Y). 

The differences between 7’. vestita and T. obscura, another species with 
hispid-hirsute branches and narrow calyx lobes are: 7’. vestita, corolla tube 
1.5 mm. wide or more, inflorescence two or three times dichotomous, with 
equal branches, leaves more than 15 cm. long, the pubescence hyaline above, 
densely matted beneath; 7. obscura, corolla tube less than 1.5 mm. wide, 
inflorescences a repeatedly dichotomous cyme, the branches very unequal, 
leaves usually much less than 15 cm. long, the pubescence of slender straight 
hairs. 

Tournefortia obovata Killip, sp. nov. 

Small tree; branches quadrangulate, hirsute, at length glabrous; petioles 

1.5 to 2 cm. long, ferrugineous-hirsute-tomentose ; leaves obovate, 9 to 16 cm. 


long, 4 to 7 cm. wide, rounded or acutish at apex, tapering gradually at base, 
(nerves subopposite, 12 to 15 pairs, divaricate), above bullate, hispid, beneath 
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ferrugineous hirsute-tomentose; inflorescence 3 to 4-dichotomous-branched, 
the branches hirsute, the flowering portions up to 5 em. long; calyx-lobes 
ovate-lanceolate, 1.5 to 2 mm. long, hirsute; corolla “greenish,’’ the tube 3 
_ long, 2 mm. wide, cano-hirsute, the lobes orbicular, obtuse; fruit globose, 
glabrous. 

Type in the U. 8. National Herbarium, no. 530946, collected at Cali, 
Department El Valle, Colombia, altitude 1000 to 1200 meters, December, 
1905, by H. Pittier (no. 755). . 


From T’. fuliginosa, to which it is related, this species is distinguished by 
obovate, less acute leaves, shorter and more slender spikes, smaller calyx 
and shorter corolla-tube. 


Tournefortia buchtienii Killip, sp. nov. 


Shrub, about 4 meters high; branches subterete, ferruginous-tomentose, 
rough; petioles up to 2 cm. long; leaves opposite, oblong or oblong-elliptic, 
7 to 14 cm. long, 3 to 5 cm. wide, acuminate, rounded or acutish at base, 
entire, penninerved (nerves slightly impressed above and elevated beneath, 
the primary ones about 10 to a side, the transverse secondary nerves rather 
conspicuous, nearly parallel), reticulate-veined, membranous, above dark 
green, appressed-strigillose except along nerves, beneath ferruginous-hir- 
sutulous, especially along nerves; peduncles 6 to 7 cm. long, ferruginous- 
tomentose, subternately-branched, the branchlets 2 or 3 times dichotomous, 
the flowers borne on the ultimate branches at nearly uniform intervals of 
2.5 mm.; sepals linear, 2 to 3 mm. long, acute, ferruginous-hirsutulous; 
corolla tube narrowly cylindric, 7 to 10 mm. long, 1.5 to 2 mm. wide, dilated 
just below throat, ferruginous-tomentose without, the lobes orbicular, minute, 
0.5 to 1 mm. wide; stamens attached near throat of tube, linear, 2 mm. long; 
style thick, about 7 mm. long; fruit ovoid-conical, about 7 to 8 mm. long, 5 
to 8 mm. in diameter, glabrescent, white. 

Type in the U. 8. National Herbarium, no. 1,133,948, collected at Unduavi, 
South Yungas, Bolivia, altitude 3200 meters, February 12, 1907, by O. 
Buchtien (no. 2949). A duplicate of this is in the herbarium of the New York 
Botanical Garden. 

Bouivia: Unduavi, Rusby 1923 (Y). 


Tournefortia rollotii Killip, sp. nov. 


Low shrub; branches subquadrangulate, stout, the older glabrescent, the 
te densely grayish-hirsute; petioles 2 to 4 cm. long, canaliculate above, 

rsute; leaves broadly ovate, 8 to 15 em. long, 5 to 10 cm. wide, acute at 
apex, rounded at base, abruptly tapering to petiole, slightly undulate at 
margin, conspicuously nerved (nerves ascending, subopposite, about 8 pairs), 
reticulate-veined, above pilosulous, beneath densely tomentose with fine 
hairs; cymes 3-dichotomous, the peduncles and branches ascending, densely 
hirsute; calyx lobes narrowly lanceolate, 3 to 4 mm. long, hirsute; corolla 
white, the tube 5 mm. long, hirsute-tomentose, the lobes ovate or ovate- 
lanceolate, 3 to 3.5 mm. long, 1 mm. broad at base, long-cuspidate, the cusp 
2 to 2.5 mm. long; fruit ovoid-globose, 7 to 8 mm. long,’5 to 6 mm. in diameter. 

Type in the U. 8. National Herbarium, no. 1,059,749, collected on the 
Péramo de Guasca, Department Cundinamanca, Colombia, by M. Rollot 
(Ariste-Joseph no. A492). 

CotomsBra: Department Cundinamanea, Zipaquiré, Pennell 2565 (Y). 
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The unlobed fruit of 7’. rollotii and its erect habit indicate a relationship 
with the species placed by DeCandolle in the first section of Pittonia, rather 
than with the more or less scandent plants, with lobed fruits, of the second 
section. The corolla lobes, relatively broad but terminating in a distinct 
cusp, suggest 7’. peruviana and T'. mapirensis, of the latter section. 


BOTAN Y.—Some Rubiaceae collected in Mexico in 1841-43 by Frederik 
M. Liebmann. Paut C. Stanp ey, U. 8. National Museum.' 


The U. 8. National Museum received recently for study, from the 
University Botanical Museum of Copenhagen, through the kindness of 
Dr. Carl Christensen, a large series of plants of the family Rubiaceae, 
collected in southern Mexico in 1841-43 by Frederik Michael Lieb- 
mann. The material included most of the plants of this group ob- 
tained by Liebmann, the greater part of which had never been identi- 
fied. Many of them had been submitted to Hooker, and some of the 
duplicates retained at Kew were listed by Hemsley in the Botany of 
the Biologia Centrali-Americana. Although many of the specimens 
which passed through Hooker’s hands were named specifically, others 
were identified only to the genus. Some of the latter were studied 
also by Oersted, in connection with his work upon Central American 
Rubiaceae, and a few were indicated by him as new, but he never 
published descriptions of them. 

Determination of this collection has given interesting results. Lieb- 
mann was an exceptionally efficient collector, with a keen eye for dis- 
tinguishing species, and he found a number of well-marked Mexican 
Rubiaceae which have eluded later collectors. His whole series of 
plants was one of the largest ever obtained in Mexico, consisting of 
90,000 specimens. He was not content with one specimen of each 
plant that he recognized, but repeated his collections. Too many of 
his successors have been satisfied to make a single collection of each 
species that they were able to distinguish in the field, and as a conse- 
quence they have overlooked the critical species which require a nice 
discrimination for their recognition. Doubtless a part of Liebmann’s 
success resulted from the fact that he visited regions which have not 
received attention from more recent collectors. It is a noteworthy 
fact that the earlier botanists working in Mexico were able to visit 
remote regions, while those of recent decades seem not to have wan- 
dered far from the principal railway lines. 


1 Published by permission of the Secretary of the Smithsonian Institution. Re- 
ceived June 13, 1927. 
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Study of the Liebmann material has disclosed several species which 
are apparently new, and one plant which can not be referred satisfac- 
torily to any known genus. It is unfortunate that these rich collec- 
tions did not receive thorough study immediately upon their arrival 
in Europe, eighty years ago, for they include many species which have 
been based upon material procured by later collectors, some of them, 
indeed, of very recent date. 

There are described below the new species recognized in the reliquiae 
Liebmannianae, and there are cited also some of the numbers which 
illustrate rare or little-known species. Upon the basis of the Lieb- 
mann plants there may be reported from Mexico for the first time 
several common American Rubiaceae of wide distribution. The 
species here listed form a noteworthy addition to the woody Rubiaceae 
enumerated in the Trees and Shrubs of Mexico.’ 

Most of the Liebmann material was received on loan, and has 
now been returned to Copenhagen, after photographs had been made 
of some of the more important specimens. There were received 
also numerous duplicates for deposit in the National Herbarium. In 
the citation of specimens in the following pages, the letter ‘‘C’’ indi- 
cates that the number cited is represented only in the Copenhagen 
herbarium. 


RONDELETIA HETERANTHERA T. S. Brandeg. Univ. Calif. Publ. Bot. 4: 387. 
1913 


This species has been known only from the type collection, from Bafios del 
Carrizal, Veracruz. Liebmann, however, collected ample fruiting material, 
of which the following collections may be cited: 

Mexico: Petlapa, Liebmann 11376 (Rubiaceae no. 203). Colipa, Lieb- 
mann 11379 (Rubiaceae no. 139). Palanque, Liebmann.11378 (Rubiaceae 
no. 138). Misantla, Liebmann 11383 (C; Rubiaceae no. 140). 


Rondeletia Liebmannii Standl., sp. nov. 


Branchlets very slender, subterete, brown, densely pilose with short 
spreading whitish hairs, tardily glabrate; stipules 5-6 mm. long, filiform- 
subulate from a short, narrowly triangular base, short-pilose or puberulent, 
erect, persistent ; leaves opposite, those of a pair unequal, the petioles slender, 
3-9 mm. long, densely short-pilose ; leaf blades elliptic-oblong or lance-oblong, 
broadest at or near the middle, 5.5—-11 em. long, 1.7—3.5 cm. wide, gradually or 
abruptly long-acuminate, with a narrow, often falcate acumination, acute to 
broadly obtuse at base, thin, deep green above, sparsely setose-hirtellous with 
short pale spreading hairs, the venation impressed, beneath slightly paler, 
densely short-pilose, at least on the nerves, with short spreading whitish 
hairs, the venation prominent, the lateral nerves about 9 on each side, 
arcuate, ascending at an acute angle, distinct nearly to the margin; inflo- 


? Contr. U. 8. Nat. Herb. 23: 1349-1394. 1926. 





yuLy 19, 1927 STANDLEY: RUBIACEAE FROM MEXICO 337 


rescence terminal, thyrsiform-paniculate, 2-4 cm. long, the peduncle about 
5 mm. long, the lateral branches very short, each bearing a few-flowered dense 
cyme, the flowers 4-parted, the pedicels 0. ’5 mm. long, the branches densely 
short-pilose with spreading hairs; bracts linear, 3 mm. long or shorter; hy- 
panthium densely whitish-tomentose, the calyx lobes narrowly linear, 0.5 
mm. long, unequal; corolla tube very slender, 8 mm. long, pilose with short, 
whitish, spreading or ascending hairs, the lobes short, rounded, glabrous 
within, the throat naked; capsule subglobose, 3.5 mm. long, brown, ob- 
scurely costate, glabrate. 

Type in the U. S. National Herbarium, no. 1,315,231, collected in Oaxaca, 
Mexico, 1841-43, by Liebmann (no. 11834). 


Related to the Guatemalan R. rufescens Robinson, which has much denser 
pubescence, long panicles, shorter calyx lobes, and broad stipules. 


Rondeletia polycephala Standl., sp. nov. 


Branches slender, terete, blackish, densely pilose with short spreading 
ferruginous hairs, the internodes short or elongate; stipules persistent, thick, 
7-8 mm. long, subulate from a broadly triangular base, erect, rigid, brown- 
pilose or glabrate; leaves opposite, sessile or nearly so, the blades oblong- 
ovate or ovate-elliptic, 6-12 cm. long, 2.7-5 cm. wide, rather abruptly acu- 
minate or long-acuminate, at base broadly rounded to cordate, with deep 
narrow sinus, thick, deep green above, short-villous on the nerves, elsewhere 
very sparsely villous with very short, spreading hairs, the venation impressed, 
beneath densely and persistently white-tomentose, the veins stout, prominent, 
the lateral nerves about 9 on each side, slightly arcuate, distinct to the 
margin; inflorescence terminal, thyrsiform-paniculate, 4-9 cm. long, the 
peduncles 2.5-9.5 cm. long; flowers sessile, borne in very dense, many- 
flowered, headlike cymes, these sessile along the main rachis or on stout 
peduncles 5 mm. long or shorter, the rachis densely brown-pilose; bracts 
lance-oblong, 3-4 mm. long; hypanthium subglobose, nearly 2 mm. long, 
densely white-pilose; calyx lobes 4, unequal, oblong-ovate, 2-2.5 mm. long, 
obtuse, brown-pilose; corolla densely pilose outside with short spreading 
whitish hairs, the tube slender, 9-12 mm. long, the 4 lobes rounded, spreading, 
2.5-3 mm. long, glabrous within, the throat naked; anthers included, linear- 
oblong, 1.5 mm. long. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected 
in Oaxaca, Mexico, by Liebmann (no. 11826). A fragmentary specimen of the 
same collection is in the U. 8. National Herbarium. Here is referred also 
Liebmann 11836 (Rubiaceae no. 79) from Oaxaca. 


The latter specimen was seen by Hooker, who labeled it ‘‘Rondeletia n. 
sp.,”’ but apparently the plant was unknown to Hemsley, since it is not 
mentioned in the Biologia Centrali-Americana. In the key to the species of 
Rondeletia in the North American Flora this plant runs at once to R. Thiemei 
Donn. Smith, a Honduran species, which is not closely related. 


Manettia Liebmannii Standl., sp. nov. 


Plants suffrutescent, apparently scandent, the branches slender, subterete, 
the older ones with pale exfoliating epidermis, the young branches obscurely 
and very minutely puberulent, the internodes elongate; stipules 1.5 mm. 
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long, broadly triangular from an annular base, mucronate-acute, persistent 
and thickened in age; leaves opposite, the petioles stout, 2-3 mm. long; leaf 
blades broadly ovate to lance-ovate, 3-5 cm. long, I-3 cm. wide, long-acu- 
minate, with narrow obtuse acumination, at base rounded, sometimes 
abruptly short-decurrent, subcoriaceous, somewhat lustrous, very minutely 
and obscurely puberulent on the nerves or glabrous, deep green above, the 
reticulation of the nerves evident but scarcely prominent, beneath scarcely 
paler, the costa slender, prominent, the lateral nerves very slender, often 
nearly obsolete, 4 or 5 on each side, strongly ascending, arcuate; flowers 
cymose-paniculate, the panicles axillary and terminal, dense or open, many- 
flowered, slender-pedunculate, equaling or shorter than the leaves, the 
branches puberulent; bracts persistent, triangular-subulate, 1-2 mm. long; 
pedicels 3 mm. long or shorter; flowers 4-parted; hypanthium campanulate, 
0.6 mm. long, minutely puberulent ; calyx lobes 4, erect, 1 mm. long, triangular 
to lance-oblong, acute; corolla salverform, glabrous or nearly so outside, the 
tube thick, 2-2.5 mm. long, the lobes broadly ovate, obtuse, 1 mm. long, 
short-villous within; capsule 2—-2.5 mm. long, broader than long, glabrous, 
two-thirds inferior, shallowly bisulcate and obscurely costate, rounded- 
truncate at apex, rounded at base, septicidally bivalvate at apex; seeds 
a numerous, compressed, narrowly winged. 

ve in the herbarium of the Botanical Museum, Copenhagen, collected 
at Pelado, Mexico, August, 1842, by Liebmann (no. 11485; Rubiaceae no. 
147). A fragmentary specimen of the same collection is in the U. S. National 
Herbarium. Collected also at San Juan de Estado by Liebmann (no. 11487). 


The reference of this plant to Manettia is not altogether satisfactory, 
because of the small capsules and small flowers, but the habit of the plant 
suggests this rather than any other genus. By Hooker the plant was referred 
to Hedyotis, but if, as appears to be the case, the seeds are winged, it can not 
be referred to the Oldenlandieae. The general aspect of this plant does 
suggest that tribe, but there is no known American genus of that relationship 
to which it can be referred satisfactorily. 


Bovuvarpra vituosa Standl. N. Amer. Fl. 32: 107. 1921 


A very sharply marked and apparently rare species, known previously 
only from the type collection from Alturas de Matatlin, Oaxaca, Conzatti 
1486. A Liebmann collection may now be recorded: 

Mexico: Mitla, Oaxaca, May, 1842, Liebmann 11051. 


HILLIA TETRANDRA Swartz, Prodr. Veg. Ind. Occ. 58. 1788 


This species has not been known heretofore north of Guatemala, but it was 
collected in Veracruz by Liebmann. 
yong Mirador, Liebmann, 11518 (C). Mecapaleo, Liebmann 11517 
(C). 
Habroneuron Standl., gen. nov. 

Slender strigose shrub, apparently scandent, the branches terete; leaves 
opposite, short-petiolate, membranaceous, entire, finely lineolate between the 
nerves; stipules narrow, interpetiolar, deciduous; flowers terminal, solita 
sessile or nearly so; hypanthium oblong; calyx 4-parted, the lobes narrow y 





suLY 19, 1927 STANDLEY: RUBIACEAE FROM MEXICO 339 


linear-attenuate, much longer than the hypanthium; corolla salverform, 
the tube long and slender, the limb 4-lobate, the lobes broad, imbricate, the 
throat sparsely papillose-villosulous; stamens 4, linear, sessile, basifixed, 
inserted at the middle of the corolla tube, included; fruit unknown. 

Type species, Habroneuron mexicanum Standl. 


Habroneuron mexicanum Standl., sp. nov. 


Branches very slender, flexuous, with short or much elongate internodes, 
_dark reddish brown, glabrate in age, when young densely short-strigose with 

whitish hairs; stipules narrowly linear-attenuate, about 5 mm. long, thin, 
brownish, strigillose or glabrate on the outer surface, glabrous within; petioles 
slender, 3-20 mm. long, strigillose; leaf blades obovate-oblong to oblong- 
oblanceolate or oblong-elliptic, usually broadest above the middle, abruptly 
acuminate, with broad or narrow, acute acumination, at base obtuse to long- 
attenuate, densely strigose along the nerves on both surfaces with whitish 
hairs, sparsely short-strigose elsewhere, the costa very slender, prominent 
beneath, the lateral nerves very slender and inconspicuous, 5 or 6 on each 
side, ascending at an acute angle, arcuate, distinct nearly to the margin; leaf 
tissue conspicuously lineolate on both surfaces, but the striations irregular, 
not parallel, and forming a close reticulation; hypanthium 3 mm. long, 1.5 
mm. thick, densely strigose; calyx lobes 8-10 mm. long, about 1 mm. wide, 
long-attenuate, erect, whitish-strigose; corolla densely strigose outside with 
long stiff whitish hairs, the tube 27 mm. long, glabrous within, the lobes 
broadly rounded, 5 mm. long; anthers 6 mm. long, 0.6 mm. wide. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected at 
Tintaleingo, Mexico, by Liebmann (no. 11527). A fragmentary specimen 
also in the U. 8S. National Herbarium. 

Because of the lineolate leaf tissue, this plant is associated at once with 
such genera as Sommera and Plocaniophyllon, of the tribe Mussaendeae, 
but in that group the corolla lobes are valvate. In habit, leaves, and pu- 
bescence the plant suggests the genus Sabicea, of the same tribe, to which it 
must be related. The available material is, unfortunately, not ample, except 
in leaves and branches, and I have not felt justified in dissecting another 
flower besides the one which has been dissected by some earlier student. 


Sommera fusca Oerst., sp. nov. 


Branchlets dark reddish brown, with short internodes, when young densely 
hirsute with ascending or subappressed hairs; stipules 1-1.5 cm. long, ca- 
ducous, narrowly lanceolate, long-attenuate, brown, sparsely hirtellous; 
petioles 1-2 em. long, pilose with stiff straight appressed hairs; leaf blades 
oblong-elliptic to oblong-obovate, usually broadest above the middle, 5-13.5 
cm. long, 2.7-6 em. wide, obtuse or acutish at apex, usually acute at base but 
sometimes obtuse, thin, deep green on the upper surface, glabrous, con- 
spicuously parallel-lineolate in the areoles, paler beneath, densely appressed- 
pilose with pale hairs along the nerves; inflorescences umbelliform-cymose, 
mostly 4 or 5-flowered, the peduncle 7-14 mm. long, densely hispidulous, 
the pedicels in fruit up to 6 mm. long, in anthesis much shorter; bracts 
caducous; hypanthium subglobose, 3 mm. long, densely appressed-pilose with 
fulvous hairs; calyx 3-6 mm. long, cleft nearly to the base, the 5 lobes oval to 
oblong, obtuse or rounded at apex, persistent, slightly accrescent in age, 
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pubescent with short appressed hairs; corolla salverform, the tube cylindric, 
8 mm. long, densely pilose with short, ascending or subappressed, pale hairs 
the 5 lobes spreading, ovate, obtuse, 2-2.5 mm. long, puberulent within, the 
throat short-villous; fruit (probably immature) subglobose, 7-9 mm. long, 
hispidulous with spreading or subappressed hairs; seeds about 1 mm. long, 
angulate, blackish brown, foveolate. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected at 
Jocoaltepec, Mexico, June, 1842, by Liebmnann (no. 11720; Rubiaceae no. 36). 
Duplicate specimen of the same collection in the U. 8. National Herbarium. 


This species is well marked by the obtuse leaves and by the broad obtuse : 
calyx lobes. 
Sommera acuminata Oerst., sp. nov. 


Branches very slender, somewhat flexuous, subterete, brownish, short- 
hirtellous, the internodes mostly 1-3.5 cm. long; stipules linear-lanceolate, 
8 mm. long, long-attenuate, appressed-pilose with very short hairs, deciduous; 

tioles 6-11 mm. long, densely hirtellous; leaf blades Janceolate or ovate- 

ceolate, 6-9.5 cm. long, 2.5—3.5 cm. wide, rather abruptly long-acuminate, 
with narrow, slightly faleate acumination, acute to rounded and short- 
decurrent at base, thin, deep green above, scabrous, hirtellous on the nerves, 
beneath paler, hispidulous on the nerves, the costa slender, prominent, the 
lateral nerves slender, about 6 on each side, arcuate, strongly ascending; 
inflorescence cymose, usually 3-flowered, the peduncles 1—-3.5 cm. long, densely 
short-pilose with spreading hairs, the pedicels 3 mm. long or shorter; bracts 
deciduous; hypanthium 2.5 mm. long, densely hispidulous; calyx cleft to the 
base, the 5 lobes lanceolate, 8-10 mm. long, long-attenuate, persistent, his- 
pidulous on both surfaces; corolla salverform, densely hispidulous outside, 
the tube 12 mm. long, 2 mm. thick, the lobes rounded, 3 mm. long, glabrous 
within ; immature fruit ellipsoid, 6-7 mm. long, hispidulous, 2-celled. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected at 
Amatlaén, Mexico, by Liebmann (no. 11712). A duplicate of the same collec- 
tion is in the U. S. National Herbarium. 


This plant is perhaps not a true Sommera, but it agrees in most respects 
with the genus to which Oersted has referred it, and there is no other genus 
to which it may be referred satisfactorily. The corolla is unusually slender 
for plants of this genus, and, of greater importance, the leaves do not exhibit 
the ‘‘moiree-streifung’’ which characterizes other plants of the genus. 


Chione mexicana Standl., sp. nov. 


Small tree, glabrous throughout, the older branchlets slender, subterete, 
grayish, the internodes mostly 1.5-3.5 cm. long; stipules lance-deltoid, 4—5 
mm. long, long-acuminate, caducous; petioles 8-13 mm. long; leaf blades oval- 
elliptic to narrowly elliptic-oblong, 6.5-12.5 cm. long, 2-6 cm. wide, usually 
acute or attenuate at base, at apex abruptly contracted, with short broad 
obtuse tip, subcoriaceous, lustrous, deep green above, the costa and lateral 
nerves impressed, beneath paler, the costa slender, prominent, the lateral 
nerves slender, 5 or 6 on each side, prominent, ascending at an acute angle, 
nearly straight, coarsely and irregularly anastomosing remote from the 
margin; inflorescence cymose-corymbose, densely many-flowered, long- 
pedunculate, 2-6 cm. broad, some of the flowers sessile, the others on short 
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stout pedicels, these in fruit sometimes 6 mm. long, the bracts minute; hy- 
panthium narrowly turbinate, 2-2.5 mm. long, the calyx limb scarcely 1 mm. 
long, deeply 5-dentate, the teeth broadly triangular, acute to rounded at 
apex; corolla 3.5—4 mm. long, the 5 lobes rounded, half as long as the tube, 
obscurely erose-denticulate; anthers linear-oblong, 2.5-3 mm. long, exserted, 
scarcely exceeding the filaments; fruit oblong-ellipsoid, 8-10 mm. long, 3 
mm. thick, obtuse at base, lustrous. 

Type in the U. 8. National Herbarium, no. 1,266,079, collected in damp 
open forest at Zacuapan, Veracruz, Mexico, June, 1926, by C. A. Purpus 
(no. 10757). The following collections represent the same plant: 

Veracruz: Mirador to Jalapa, Liebmann 11097, 11663. Papantla, 
Liebmann 11104. Mirador, Liebmann 11106 (C), 11099 (C; Rubiaceae no. 
281), 11098 (C; Rubiaceae no. 285). Papantla, Liebmann 11100 (C; 
Rubiaceae no. 282). San Pablo, Liebmann 11101 (C; Rubiaceae no. 284). 
Paso del Correo, Liebmann 11103 (C; Rubiaceae no. 286). Without locality, 
Liebmann 11107, 11102 (C; Rubiaceae no. 283). 


This species has not been represented in the National Herbarium until 
recently, when specimens were received from Dr. Purpus. Hemsley‘ referred 
the Liebmann collections to C. glabra DC., a synonym of C. venosa (Swartz) 
Urban. A note by Hooker upon one of the Copenhagen sheets states that the 
plant is “apparently the same as C. glabra DC. of-which C. elliptica Griseb. 
and glabra Griseb. are vars., but leaves membranous.” Comparison with 
West Indian material proves that the Mexican plant is clearly distinct in its 
thin leaves, much smaller flowers, smaller fruit, and deeply dentate calyx. 
In C. venosa the calyx is nearly truncate. 


PsYCHOTRIA BRACHIATA Swartz, Prodr. Veg. Ind. Occ. 45. 1788 
This species, common in some parts of Central America, has not been 
reported from Mexico, but the following collection may be cited: 
Mexico: Lacoba, Liebmann 11592. 


Psychotria Chamissoana (Loes.) Standl. 


Mapouria Chamissoana Loes. Verh. Bot. Ver. Brand. 66: 112. 1923. 

The type, from Tecolutla (“‘Tecolute”), Veracruz, Schiede 1266, has not 
been seen, but the collections cited below agree with the description. 
Loesener reports the species also from Nentén, Guatemala. 

Mexico: Consoquitla, Liebmann 11601 (C),.11655 (C; Rubiaceae no. 
156), Without locality, Liebmann 11654 (Rubiaceae no. 154). Zacuapan, 
Veracruz, Purpus 10889. 


Psychotria flava Oerst., sp. nov. 


Young branches very thick and stout, with short or elongate internodes, 
subterete or obtusely quadrangular, sometimes puberulent at the nodes but 
elsewhere glabrous; stipules quickly deciduous, broadly ovate-triangular, 
1.5 em. long, narrowed to the apex and shallowly cleft, the apical lobes 
1-1.5 mm. long, densely ferruginous-puberulent on the outer surface; leaves 
opposite, the petioles stout, 0.5—2 em. long, densely puberulent or short- 
pilose; leaf blades narrowly oblanceolate-oblong to obovate-oblong or some- 
times linear-oblanceolate, mostly 18-32 cm. long and 2.5-13.5 em. wide, 


4 Biol. Centr. Amer. Bot. 2: 45. 1881. 
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acute to obtuse, usually cuneate-attenuate at base, thick, yellow-green and 
glabrous above, the lateral nerves prominent, beneath dull, minutely hirtellous 
on the nerves and puberulent between them, the pubescence persistent, the 
costa stout, prominent, the latera] nerves slender or stout, prominent, 19-26 
on each side, arcuate-ascending, distinct nearly to the margin; inflorescence 
terminal, capitate-paniculate, the panicles radiately branched, 5-10 cm. 
long, the peduncle stout, erect, 6.5—-9.5 cm. long, the branches densely hirtel- 
lous; branches of the panicle verticillate, 8 or fewer branches in each whorl, 
the primary branches 1.2-2.8 cm. long, divaricate, bearing usually 3 pedun- 
culate, subglobose, few or many-flowered heads 4-6 mm. in diameter; hy- 
panthium and calyx tomentulose, the calyx limb less than 1 mm. long, trun- 
cate or obscurely repand-denticulate, 1.5 mm. broad; corolla 4.5 mm. long, 
salverform, glabrous, the tube widened upward, the lobes ovate, obtuse, 1.5 
mm. long; anthers exserted, oblong, 1 mm. long; fruit subglobose or obovoid, 
8-15 mm. long, glabrous, rounded to acute at base, the cells plane on the 
inner surface; stones obtusely costate dorsally; seeds shallowly sulcate on the 
inner surface. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected 
at Misantla, Veracruz, Mexico, by Liebmann (no. 11605). The following 
collections are conspecific: 

Mexico: Misantla, Liebmann 11506 (C). Comaltepec, Liebmann 11630 
(C). Without locality, Liebmann 11604 (Rubiaceae no. 108), 11602 (Rubia- 
ceae no. 106). Jovo, May, 1841, Liebmann 11603. 


The species is distinguished by the large narrow yellowish leaves, copiously 
pubescent beneath, and by the characteristic inflorescence. 


Psychotria gardenioides (Scheidw.) Stand. 


Rhodostoma gardenioides Scheidw. in Otto & Dietr. Allgem. Gartenzeit. 


10: 286. 1842. 
Palicourea gardenioides Benth. & Hook.; Hemsl. Biol. Centr. Amer. Bot. 


2: 52. 1881. 

When manuscript was prepared for the Trees and Shrubs of Mexico, no 
authentic material of this plant was available for study, and it was listed® 
as a doubtful species. Inthe Liebmann collection there are several specimens 
referable to this species, some of which were identified by Hooker. The plant 
represents a very distinct species, quite unlike any other known tome. The 
limits between the genera Psychotria and Paiicourea are notoriously vague, 
but this plant, it seems to me, may be placed in the genus Psychotria much 
more satisfactorily than in Palicourea. The following collections may be 
cited: 


Mexico: Without locality, Liebmann 11554 (C), 11553 (C), 11591 in 
part (C), 11548 (C; Rubiaceae no. 100), 11549 (C; Rubiaceae no. 98). Chu- 
apan, Liebmann 11548 (C; Rubiaceae no. 101). Cazadero, Liebmann 11549 
(C; Rubiaceae no. 97). Jecatepec, Liebmann 11550 (C; Rubiaceae no. 99). 
Cuapan, Liebmann 11552(C). Paso del Correo, Liebmann 11551 (Rubiaceae 
no. 95). Tampico, Palmer 516. 


5 Contr. U.S. Nat. Herb. 28: 1392. 1926. 
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PsYCHOTRIA ULIGINOSA Swartz, Prodr. Veg. Ind. Occ. 43. 1788 
The species has not been reported from Mexico, but two collections may 
now be listed: 
on Jovo, Liebmann 11650. Without definite locality, Liebmann 
11651 (C). 


Faramea Liebmannii Standl., sp. nov. 


Glabrous throughout; young branches slender, subterete, the internodes 
2.5-5.5 cm. long, green; stipules green, 4-5 mm. long, united into a sheath, 
the free portion semiorbicular, subulate-mucronate, the mucro 1.5-2 mm. 
long; petioles stout, 6-8 mm. long; leaf blades narrowly oblong, 12.5-17 cm. 
long, 3.5-4.5 cm. wide, rather abruptly short-acuminate, with narrow obtuse 
tip, attenuate to the long-acuminate base, broadest at the middle, thin, 
bright green, concolorous, the costa stout, prominent, the lateral nerves 
slender, prominent, about 13 on each side, divergent at a wide angle, slightly 
arcuate, irregularly anastomosing remote from the margin; inflorescence 
terminal, sessile, branched from the base, the branches slender, few-flowered, 
the whole inflorescence about 2.5 cm. long; pedicels 1.5—-5 mm. long; hypan- 
thium 1.5 mm. long, oblong, the calyx 0.6 mm. long, truncate or obscurely 
denticulate, green ; corolla salverform, the tube 2 mm. long, the lobes spreading, 
linear-oblong, obtuse, 5 mm. long; anthers linear, 1.5 mm. long, exserted. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected 
at Tepitapa, Mexico, by Liebmann (no. 11404; Rubiaceae no. 105). A 
duplicate specimen of the same collection is in the U. 8. National Herbarium. 


Only one other species of the genus, Faramea occidentalis (L.) A. Rich., 
has been reported from Mexico, and to that the present plant is not closely 
related. It is amply distinct, also, from the few species which are known 
from Central America. 


MITCHELLA REPENS L. Sp. Pl. 111. 1753 


It is truly remarkable that this common plant of the eastern United States 
should reappear in southern Mexico, but Hemsley, in the Biologia Centrali- 
Americana, cites two records for it. The plant was collected also by Lieb- 
mann (no. 11804) at Tanetze, Mexico. It seems not to have been found 
by recent collectors, and the species has not been represented heretofore in 
the National Herbarium by Mexican specimens. Liebmann’s material, 
although incomplete, seems to differ in no respect from the common form of 
the United States. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


PHILOSOPHICAL SOCIETY 


951sT MEETING 


The 951st meeting was held at the Cosmos Club February 17, 1927, as a 
joint meeting with the WasHineton Acapremy of Screncres. The address 
of the evening was given by Dr. ArtHur Haas of Vienna on The atom as a 
‘source of energy. 


952D MEETING 


The 952d meeting was held at the Cosmos Club February 19, 1927. 

Program: Rosert B, Sosman, The character of the 573-degree of inversion 
of quartz. The paper dealt with the so-called alpha-beta or “high-low” 
reversible inversion which occurs in quartz at 573°C. (adopting the value 
found for the point by Bates and Phelps). This is an inversion of very differ- 
ent type from the sluggish inversions between quartz, tridymite, and cristo- 
balite, but similar in many ways to such polymorphous inversions as the mag- 
netic inversion in pure iron, characterized by rapidity of change, complete 
reversibility, small energy-change, and slight modifications in the structure 
of the substance. Graphs showing the character of the change of various 
mechanical, thermal, and optical properties were presented. Some of the 
questions that need experimental study are: (1) Is there a real discontinuity 
in properties at 573°, or can the change be represented simply by two continu- 
ous curveswhich intersect” The data favor the existence of a discontinuity. 
(2) Is there a temperature-hysteresis in the inversion? The data on this 
point are less certain, but such hysteresis (independent of time) seems to be 
present. (3) Is the change in properties simultaneous for all properties? 
There is evidence that the optical change precedes the volumetric. (4) Is 
there ever an equilibrium between the high-temperature and low-temperature 
phases; The change appears to be unlike a melting-point, and resembles 
rather a mechanical or electrical system which passes through a region of 
instability. (Author’s abstract.) 

W. P. Waits, One bit of evidence regarding the relation of chalcedony to 
quartz. In the actual carrying out of calorimetric experiments at high tem- 
peratures there are numerous difficulties, of which the most impressive and 
usually the most serious is the enormous increase in thermal leakage or heat 
transfer. In order to cope with this difficulty the maximum shortening of 
time is desirable, which usually leads to small dimensions, even though these, 
on account of the unfavorable relation of surface to mass which they bring, 
still further increase the thermal leakage rate. A well-known and exceedingly - 
valuable resource is te compare two calorimeters, reading the differential 
temperature. Irregularities in the leakage rate and uncertainty as to the 
supply of heat from the furnace walls thereby have their effects greatly less- 
ened. I formerly disparaged this method on account of the complications it 
introduced, but these seem small compared to the advantages. When all 
has been done, hcwever, the best precision obtainable by such methods is 
little better than 1/100 as good as is obtainable at prevailing room 
temperatures. 

The exact nature of chalcedony has been in doubt for some time. Micro- 
scopic evidence has indicated that it is a rather peculiar form of quartz. But 
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Fenner showed conclusively that chalcedony failed to manifest the character- 
istic quartz inversion when tried with apparatus which had given this inver- 
sion easily with normal quartz. Since he was working under the natural 
supposition that chalcedony either was quartz or was not, he saw no reason to 
scrutinize his negative result any further. Subsequently E. W. Washburn 
reported that chalcedony gives the X-ray pattern of quartz, and Dr. R. B. 
Sosman, from a study of Fenner’s original observations, detected some evi- 
dence of the quartz inversion and suggested that further experiments might be 
worth while. An examination with duplicate calorimeters especially ar- 
ranged for this test readily gave unmistakable signs of the quartz inversion, 
though in a strikingly different form from that manifested in the same appara- 
tus by quartz. The inversion in chalcedony is completed at practically the 
same temperature as that in quartz within the precision of the experiment, 
which is probably better than a degree, but the inversion in chalcedony un- 
doubtedly begins at a lower temperature. Whether the total amount of 
heat involved is as great as with quartz can not be told from the results so 
far obtained, and further work is in preparation. (Avuthor’s abstract.) 

FrepErIcK Bates and Francis P. Puenps, The 573-degree inversion of 
quartz. The a = 6 inversion of crystalline quartz has long been extensively 
studied, using nearly all major physical phenomena as a means of attack and 
culminating in the recent work of the elder Bragg and his associate Gibbs. 
Its bearing on the general theory of allotropy is important. In the present 
’ investigation the principal experimental results obtained are as follows: 

(1) It has been possible for the first time to study the phenomena at prac- 
tically the inversion temperature. 

(2) The heating and cooling curves have been obtained with a precision 
higher than that obtained by previous investigators. 

(3) There is a temperature hysteresis effect. 

(4) There is a discontinuity during inversion. 

(5) Superheating and supercooling are essential to bringing about the in- 
ee The inversion starts on heating at 573.30°C. and on cooling at 
572. 

(6) The discovery of the character of the inversion makes possible the appli- 
cation of the Phase Rule for the determination of the temperature of equilib- 
rium of the two solid phases. This is found to be 572.68°C. and is the true 
inversion temperature. The long-accepted value of the inversion tempera- 
ture, 575°C, is in error. 

(7) ae unknown heat of transition (latent heat) has been determined at 
0.162 g. cal. 

(8) The unknown specific heat of a quartz at the inversion temperature is 
found to be 0.54 g. c 

(9) An explanation of the.mechanism of the inversion is given. 

(10) The temperature at which the inversion starts, 573.30°, is a fixed and 
definite temperature occurring with great sharpness and suitable for a new 
type of base point on the thermometric scale, as well as for the standardiza- 
tion and checking of thermocouples in the average physical laboratory. 
(Author’s abstract.) 


953D MEETING 


The 953d meeting was held at the Cosmos Club March 5, 1927. 
Program: Pau. ScHuREMAN, Tides in wells. Attention was called to the 
fact that periodic rising and falling of the water in some wells, corresponding 
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to the tides in the open ocean, had been noted by Pliny the Elder as early as 
the first century of the Christian Era. Reference was made to an investiga- 
tion of tidal fluctuations in wells on Long Island, New York, by the U. 8. 
Geological Survey during the early part of the present century and also to 
investigations of tides in a well at Tarka Bridge Farm in South Africa. The 
latter investigation by Dr. Arthur Young in 1905 and 1908 developed a peri- 
odic tide of seven inches in amplitude in a well which is one hundred miles 
from the seacoast and about half a mile above sea level. 

The paper dealt principally with tide observations in a well at Longport, 
New Jersey, which were obtained through a cooperative arrangement be- 
tween the New Jersey Department of Conservation and Development and 
the U. 8. Coast and Geodetic Survey. These observations covered a period 
of more than a year. This well, which is eight hundred feet deep, is located 
about five hundred feet from the ocean shore and during the observations the 
water level in the well varied from 15 to 31 feet below mean sea level. 

The mean range of the periodic tide in the well was 2.3 feet which is a little 
more than one-half as great as in the open ocean in this vicinity. Compari- 
sons were made with the records from the Coast and Geodetic Survey tide 
station on Atlantic City Steel Pier and it was found that on an average the 
times of high and low waters in the well were +2 to 14 minutes later than 
in the ocean. Various irregular fluctuations of the ocean level due to 
meteorological disturbances were reflected by corresponding fluctuations on a 
smaller scale in the well. 

It was concluded that the tides in the well were caused by the deformation 
of the strata of clay overlying the water-bearing area, the water being forced 
into the well and drawn out again by bending of the strata as the load of water 
in the nearby ocean was shifted by the rising and falling of the tide. (Author’s 
abstract). 

L. J. Butaes, High-frequency fatigue testing of metals. 

Jesse PawLinaG, in an informal communication, spoke of an unexplained 
small difference in the observed position of the nadir, depending upon the 
position of the observer with respect to the observing instrument. 

H. E. Merwin, Recording Secretary. 


BIOLOGICAL SOCIETY 
699TH MEETING 


The 699th meeting was held in the assembly hall of the Cosmos Club on 
December 18, 1926, at 8:10 p.m., with President OBERHOLSER in the chair, 
and 67 persons present. 

The President read a letter from Mrs. Rena G. KNow Ton in reply to a 
letter of condolence from the Council of the Biological Society on the death of 
Dr. Knowtton. T.S. Patmer referred to the services of Dr. KNow.Ton to 
the Society during his 42 years’ membership, of which he served 14 as 
treasurer, 4 as vice-president and 2 as president. He was active in both 
zoology and botany, and did much work in compiling botanical definitions for 
dictionaries and encyclopedias. 

A. WetTMorE reported two birds new to Maryland, which will be recorded 
in a forthcoming number of the ‘“‘Auk.”” He also reported the observation by 
E. A. Preble and himself of a snowy owl, horned larks, and a northern shrike 
about one mile below Ocean City, Maryland, on December 4, 1926. 
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T. S. Patmer stated that three snowy owls had recently been taken close 
to Washington (at La Plata, Md., Lanham, Md., and at Belmont Bay on the 
Potomac near Occoquan). Three others had also been reported at greater 
distances from Washington. 

E. A. GoLpMAN reported that he had been informed that the snowy owl was 
not uncommon in winter on the northern coast of Washington. 

Duncan 8. Jounson, Johns Hopkins University: The Blue Mountains of 
Jamaica and their vegetation (illustrated)—The Blue Mountains of Jamaica 
catch the northeast trade winds, so that the steep north side is very wet, the 
rainfall reaching 170 or even 200 inches, while on the south side it is much less. 
The vegetation varies correspondingly. The speaker described a trip from 
Port Antonio across the mountains to Kingston and then up to Cinchona at an 
elevation of 5,000 feet. Slides of the characteristic wild and cultivated plants 
were shown, and the process of collecting and curing coffee was described. 

F. C. Lincotn, Biological Survey: The migration of young herring gulls 
(illustrated).—This paper will be published in the “Auk.” 


700TH MEETING 


The 700th meeting of the Biological Society was held in the New Assembly 
Hall of the Cosmos Club on January 15, 1927, at 8:10 p.m., with President 
OBERHOLSER in the chair and 51 persons present. 

Tirus ULKE exhibited a book of pressed specimens of mermaid weed, also 
bladderworth and other plants from Norway. 

C. W. Sriues referred to newspaper accounts of the studies of Dr. SamBon 
on the parasitic origin of cancer in the intestinal canal. This is a subject at 
present in controversy, especially in England. Dr. Stiizs’ own examinations 
never resulted in finding any association between nematode parasites and 
cancer (carcinoma) in the oesophagus of cattle, and experiments on rats, by 
bim and Mrs. BAKER, were negative and do not support SamBon’s hypothesis. 
Dr. Bartscu asked if there was a possibility of a secondary parasite being 
involved, i.e., protozoa—a filtrable virus—associated with nematodes. Dr. 
Stries replied that while protozoa have been described as causing cancer, it 
is still unproved. Cancer is not to be reduced to any one cause. 

Frank Toone of Science Service referred to a telegram to Science Service 
in regard to the Scopes trial and stated that newspaper accounts were not 
quite correct or complete, i.e., the fine was reduced, the law was held con- 
stitutional but probably limited so that only materialistic philosophy cannot 
be taught. The case will probably be “nolle prossed.” 

Dr. OBERHOLSER read a letter from Dr. M. W. Lyon of South Bend, 
Ind., a former secretary of this Society, congratulating the Society on its 
700th meeting. 

The regular program was as follows: The Biological Society of Washington— 
past, present, and future, by four speakers. Early days of the Society—An 
historical survey by T. 8. Patmer. An interesting and humorous account of 
High lights in our history, by L. O. Howarp. Our present membership, 
a geographical and statistical survey by F. C. Lincotn. A program for 
broader and greater contacts and future growth under Plans for the future, 
by Pau. Bartscu. 

A. 8. Hrrcucock gave a brief account for the activities of botanist members 
of = Society and to what extent they have taken advantage of the Pro- 
ceedings. 











348 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 17, NO. 13 


701sT MEETING 


The 70lst meeting was held in the assembly hall of the Cosmos Club 
January 29, 1927 at 8:10 p.m., with President OBERHOLSER in the chair, and, 
73 persons present. The following new members were elected: W. F. ALDER- 
son, GEorGE ARONSON, MARGARET Bosweti, C. W. Coxe, W. L. Hat, 
W. C. Jounson, Harry Lepman, H. A. Linpsuey, P. H. Lowrey, BerRNarpD 
McBripre, Perez Simmons, Vireinia J. Storck, James Suter, D. M. 
Taytor, R. E. Wester, M. Frances WitLovucusy, Exsize 8. Wricart. 

VERNON Baruey reported evidence indicating that the opossum does not 
really hibernate. Last fall one took up its abode under his back doorstep, 
where it made a warm nest of leaves, and was kept supplied with food and 
drink through the winter. On two occasions the thermometer fell to 8°F., 
and on others it was from 12 to18°F. On the coldest morning a thermometer 
pressed into the fur gave an outside body temperature of 75°, showing that the 
animal was not torpid. These observations raised the question whether other 
carnivores such as bears and raccoons really hibernate. In real hibernation, 
the animal is without evidence of breathing, and the external temperature 
drops to about 44°. 

A. 8. Hrrcxcock reported the action of the International Congress of 
Plant Sciences at Ithaca in 1926 in regard to nomenclature with special 
reference to the interim committee there appointed. 

J. N. Ross exhibited a photograph of a woodpecker nest in a giant cactus in 
Arizona. H. C. OBERHOLSER stated that in some places it had been neces- 
sary to replace wood telephone posts by iron ones, because of the damage 
done by woodpeckers. 

The regular program was as follows: 

C. W. Strives: Personal experiences with Elias Metchnikov. The speaker 
gave interesting personal reminiscences of Metchnikov. 

VeRNON Battey: Mouse plagues and how they happen (illustrated).— 
Accounts of mouse plagues go back fully a thousand years. They have been 
especially prevalent in south central Europe, where all the crops have often 
been destroyed. The first definite record of a mouse plague in this country is 
in 1907, when great alfalfa ranches in the Humboldt Valley, Nevada, were 
temporarily ruined by Microtus montanus. The use of poison, supplemented 
by the efforts of gulls, herons, crows, birds of prey, and carnivorous 
reduced the numbers to normal before the close of the season. The speaker 
has raised meadow mice in captivity to learn their normal rate of increase. 
Under optimum conditions a family of 6 to 8 is produced regularly every 21 
days. One female in one year gave birth to 18 families, including about 79 
young. The first family was born when the mother was 45 days old. Mathe- 
matical investigation showed that under optimum conditions one pair would 
increase at the end of a year to over one million individuals. It is evident 
that a plague comes about when plenty of food is available and when the mice 
are protected from their natural enemies. 

In discussion, C. W. Stites spoke of the disease known as dirt eating in 
man and animals, with special reference to the case of the negro in the South 
in which the disease took the form of eating live mice. 

P. B. Jounson stated that there was a discussion of mouse plagues of 
antiquity in the bulletin on meadow mice by the late D. E. Lantz. He spoke 
also of the mouse gods of the Mediterranean region, and the connection of 
Apollo under the name Apollon Smintheus with plagues of mice. 
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702D MEETING 


The 702d meeting was held in the new assembly hall of the Cosmos Club, 
February 12, 1927, at 8:10 p.m., with President OseRHOLSER in the chair and 
300 persons present. New member elected: R. Kent BEarriz. 


J. N. Rose: The distribution of the cacti (illustrated).—The speaker gave an 
account of his field work while carrying on investigations of the cactus family, 
during which he visited practically all the great cactus regions of North and 
South America. Four journeys were made to South America, where many 
new and rare species of cacti were collected. The cactus family is purely an 
American one, and about equally distributed between North and South 
America. The species of South America are nearly all different from those of 
North America, and usually belong to different genera. Some of the genera 
found in western Argentine simulate genera to be found in New Mexico and 
in Arizona, but are quite distinct. This resemblance is also to be found in 
other groups outside of the cacti, as for instance:the creosote bush and palo 
verde. Many cacti have been introduced into the Old World. Some of the 
species have become a great pest in Argentina by overrunning the rich wheat 
fields. The cactus is also very abundant in parts of Africa and southern 
Europe and in Palestine. Some artists who had visited Palestine, but did not 
know that the cactus is there an introduced plant, had shown in their can- 
vases biblical characters standing beside these introduced cacti. The cactus 
family is now represented by about 120 genera and contains more than 1200 
species. The lecture was illustrated by numerous colored slides. 

8. F. Buaxe, Recording Secretary. 


President OBERHOLSER expressed the sorrow and sympathy of members 
of the Biological Society at the death of Dr. C. D. Waucort, Director of the 
Smithsonian. Dr. Waucorr was a former vice-president of this society. 

A. A. DoouiTTLez exhibited two jars, hermetically sealed for over two years, 
containing growing plants; in one jar containing carbon dioxide, algae, grass- 
like plants, and ferns were living; in the other jar containing fresh air was a 
living fern. 

The regular program was as follows: 

T. 8S. Pautmer: The personality of Thomas Nuttall—The speaker gave 
interesting data on the habits and work of Nuttall. 

E. P. Waker: The present status of wild life in Alaska (illustrated).— 
(No abstract received.) 

Mann: The Smithsonian-Chrysler Expedition to Tanganyika (il- 
lustrated).—The speaker gave an account, illustrated by motion pictures, of 
the expedition and its method of capturing and bringing back alive African 
mammals and birds. 

T. E. Snyper, Secretary pro tem. 


703D MEETING 


The 703d meeting was held in the new assembly hall of the Cosmos Club 
February 26, 1927, at 8 pm., with President OBERHOLSER in the chair and 
102 persons present. 

C. W. Sriues inquired how it was known that the jars containing living 
plants exhibited at the previous meeting were hermetically sealed. Mr. 
DoouittLe replied that they were ordinary Mason jars with the covers 
tightly screwed down on the rubbers. 

J. M. Aupricu reported the death of Dr. Mario Bezzi, the prominent 
Italian dipterist. 
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J. M. Aupricn: Thomas Say, naturalist (illustrated) —Thomas Say, 
born in 1787, was the son of a Quaker apothecary of Philadelphia. He 
made a collecting trip along the Atlantic Coast of Georgia and Florida in 
1818, and was on Long’s expedition to the Rocky Mountains in 1819, and 
also on Long’s 1823 expedition to the source of the Missouri River. It is 
possible that he also made a trip to Mexico. He was one of the members of 
Robert Owens’ colony at New Harmony, Indiana, where he stayed until 
his death in 1824. He wrote on many zoological subjects. 

In discussion, Dr. Paumer referred to Say’s ornithological work. It is 
generally believed that most of the bird specimens of the Long expeditions 
were collected by T. R. Peale. Dr. Stmues mentioned that some ticks and 
crustacea important in medical zoology were described by Say. 

A.8. Hrtcucock: A recent botanical trip to Cuba (illustrated). —The speaker 
spent about four weeks in Cuba during November and December 1926, visit- 
ing Pinar del Rio, Soledad, Baragué, Guaro, and Camaguey. At Pinar del 
Rio he collected grasses in the pine woods in ¢éompany with Brother Léon 
and Professor Roig, both well-known botanists of the Island. At Soledad, 
near Cienfuegos, is Harvard House, a laboratory associated with Harvard 
University and offering facilities to visiting biologists for natural history 
studies. Baragud4, a central on a large sugar estate, is the seat of a laboratory 
of the recently organized Tropical Plant Research Foundation. Guaro, 
near Preston, in the province of Oriente, is the headquarters for agricultural 
research on the estates of the United Fruit Company. Herradura, the home 
of Professor F. 8. Earle, in the province of Pinar del Rio, was also visited. 
Professor Earle, formerly Director of the Cuban Experiment Station at San- 
tiago de las Vegas, is now sugarcane technologist for the Research Foundation 
mentioned above. Many interesting grasses obtained on the expedition 
through the Island are now being studied. (Author’s abstract.) 

E. A. GotpMan: Conditions affecting migratory waterfowl in Mexico (il- 
lustrated).—The protection of migratory birds, especially of such waterfowl 
as ducks and geese that are much hunted as game, is a subject for interna- 
tional consideration. The speaker spent the time from January 25 to April 
6, 1926, in Mexico, visiting the principal wintering grounds of these birds to 
investigate the occurrence and distribution of the various species and to se- 
cure other information concerning conditions in that country with a bearing 
upon the administration of the Migratory Bird Treaty Act with Great Brit- 
ain, through the Biological Survey, U. 8. Department of Agriculture. The 
principal regions visited were the Valley of Mexico, in the Federal District, 
the Valley of Toluca, in the State of Mexico, Lake Patzcuaro, i in Michoacan, 
Lake Chapala, in Jalisco, Tampico, in Tamaulipas, the lake region of south- 
western Coahuila and northeastern Durango, lakes west of the City of Chi- 
huahua, and lagoons near the mouth of the Rio Grande. The investigations 
revealed the fact that great numbers of northern ducks, including the pintail, 
shoveller, canvas back, redhead, lesser scaup, blue-winged, green-winged 
and cinnamon teals, while-fronted and snow geese and other waterfowl win- 
ter in the regions visited. Special attention was given to the use of guns set 
in batteries for killing ducks for the market in and near the Valley of Mexico. 
(Author’s abstract.) 


704TH MEETING 


The 704th meeting was held in the new assembly hall of the Cosmos Club 
March 12, 1927, at 8:00 p.m., with President OBERHOLSER in the chair and 
101 persons present. New members elected: Miss PeENELopE GRAHAM, 
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Miss Peart Hicks, KENNETH E. Hosss, Miss E. W. Scott, Miss Linu1an T. 
SMITH. 

cer amg Wetmore mentioned the receipt of Oligocene bird fossils from 
Colorado. 

Pavut Bartscu stated that the mockingbird, which has wintered in his yard 
for a number of years, has learned to mimic perfectly the whistle used by Mrs. 
Bartsch in calling him to food. 

A. 8. Hrrencock reported the substance of a recent discussion in the 
Journal of Economic Biology on the place of the systematist in biological 
work. Discussed by Dr. Bartscu and Dr. Howarp. 

S. F. Buaxe: Frederick Pursh, an early American botanist.—Frederick 
Pursh, author of the only complete flora of the United States and Canada 
ever published, was born at Grossenhayn, Saxony, on February 4, 1774, and 
died at Montreal in 1820. After studying at Dresden, he came to America 
in 1799 to take charge of a botanic garden near Baltimore. Most of his 12 
years in the United States were spent in charge of botanic gardens, including 
those of William Hamilton (1802-05) and Dr. David Hosack (1807-1810). 
With the financial support of Dr. B. 8S. Barton, Pursh made a collecting ex- 
cursion in 1806 from western Maryland to the mountains of North Carolina, 
returning by the coast, and another in 1807 to the Pocono Mountains of 
Pennsylvania, the salt springs in the vicinity of Onondaga, New York, and 
Oswego, on Lake Ontario, thence east to the Champlain Vailey and the vicin- 
ity of Rutland, Vermont. In 1810-11 he made a voyage to the West Indies 
for his health. On his return he landed at Wiscasset, Maine, and visited Dr. 
Peck’s garden at Cambridge on his way to New York. In 1811 he went to 
London, where, under the patronage of A. B. Lambert, he completed his 
“Flora Americae Septentrionalis,” published early in 1814 (probably in 
January). Little is known of Pursh’s life after this. He came to Canada, 
collected materials for a flora of that country, which were destroyed by a 
fire, and died soon after. (Author’s abstract).—Discussed by W. A. Dayton, 
R. K. Beatriz, and W. W. EeGieston. 

W. B. Bet: Some biological relationships and their significance. The 
speaker cailed attention to the tendency of the human mind to satisfy itself 
by naming objects or phenomena and to cling tenaciously to such expressions, 
thus often building up a wall of words which obscures the essential considera- 
tions or problems involved. He stressed the need for constant critical re- 
examination of established notions to eliminate untenable statements or in- 
terpretations and make possible genuine progress through direct incisive 
thinking, both in research and the applications of scientific results to industry 
and human well being. As an illustration he discussed the commonly used 
expression, ‘“‘Balance of Nature,” pointing out that while it rests upon a 
sound basis it has been subjected to much abuse through improper interpreta- 
tion and application. The essential facts have been obscured by a mass of 
fictitious interpretations of relationships among animals, plants, and man- 
kind. Along with elements of stability there is in nature constant ebb and 
flow, a condition which, if overlooked, result in snap judgment and improper 
conclusions. 

That fluctuation and change is the regular course of events in nature was 
supported by reference to records of paleontology.. Some recent instances 
of fluctuation in numbers and relationships of animals such as porcupines, 
mice, and rabbits, were noted, and attention called to inadequate explana- 
tions based on faulty conceptions of the principle of balance in nature as a 
factor in control. These have misled both scientists and the general public 
with the result that more vital control agencies have been long overlooked. 
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This has retarded research on such essential factors as competition, parasites, 
and diseases. The intricate relationship and far-reaching importance of 
tularemia among rabbits, involving in its course, ticks, flies, other rodents, 
predacious species, and man, was cited as a case in point. The need was em- 
phasized for more extensive research in the relationship of the parasites of 
wild species to wild and domesticated animals and of the food habits of ro- 
dents, predatory animals and big game, to livestock and agricultural produc- 
tion, in order to secure a sound basis of fact for consideration in working out 
conservation and control programs. 
C. F. M. Swynnerton, Chief of Game Preservation Department, Tan- 
ganyika Territory: The tsetse fly problem in Tanganyika (illustrated). The 
speaker described the efforts being made to combat the tsetse fly by the de- 
struction of bush growth, on which it is dependent, and illustrated his talk by 
numerous lantern slides. 


705TH MEETING - 


The 705th meeting was held in the new assembly hall of the Cosmos Club on 
March 24, 1927, at 8 p.m., with President OBERHOLSER in the chair and 95 
persons present. 

L. O. Howarp: An anecdote concerning a famous pathologist and an equally 
famous parasitologist._-The speaker related some amusing anecdotes relating 
to Dr. Raphael Blanchard and Dr. A. Laveran. Discussed by Dr. St1xzs, 
who gave interesting personal glimpses of Dr. Blanchard. 

C. D. Marsa: "Coyotillo, a peculiarly dangerous stock-poisoning plant. 
(illustrated). This paper will be published in full elsewhere. 

P. H. Dorsett: Plant hunting with the camera in North China, Ceylon, 
Sumatra, and Java (illustrated).—The speaker described his experiences 


in collecting plants and seeds for the Department of Agriculture and illus- 
trated his talk by many colored slides. 


706TH MEETING 


The 706th meeting was held in the new assembly hall of the Cosmos Club 
April 9, 1927, at 8:10 p.m., with President OBERHOLSER in the chair, and 92 
persons present. New member elected: J. J. CARROLL. 

8. F. Buake reported that purple grackles are again roosting at night in the 
Trinity College grounds, as in previous years. 

A. 8. Hrrcncock reported a case of synonymy in grasses. 

C. W. Stites: Rudolph Leuckart, the greatest teacher I have ever known. 
The speaker gave an interesting and intimate account of Rudolph Leuckart, 
under whom he studied. 

A. 8. Hitcncock: The typification of Linnaean plant genera. The speaker 
presented a brief account of his work in preparing a list of types for Linnaean 
genera in cooperation with the botanists at Kew.—Discussed by Dr. Stites 
and Dr. Howarp. 

A. po AMARAL: Snakes, venoms, and antivenins (illustrated). There are 
perhaps 500 species of poisonous snakes in the world. The venoms are very 
complex, each one hitherto studied consisting of from 8 to 20 different princi- 
ples. In general, the secretions of perhaps 95 per cent of known snakes are 
venomous, but most of them have no fangs for the injection of poison. Each 
venom must be treated with a different antivenin. The different types of 
poison apparatus were described and illustrated. At least 1500 people in 
the United States are bitten by poisonous snakes every year. The mortality, 
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so far as known, ranges from 15 to 75 per cent, depending largely on the size of 
the snake and the corresponding variation in the amount of venom secreted. 
The method of capturing poisonous snakes to extract the venom for use in the 
preparation of antivenin was described and illustrated. The serum most 
widely distributed at present by the Antivenin Institute is a polyvalent serum, 
applicable to cases of poisoning by rattler, copperhead, and water moccasin. 
The immunity conferred by the use of this serum lasts about ten days. The 
production of specific antivenins is being carried on, and a wider use for them 
is expected in the future. The polyvalent serum now used is made necessary 
by the fact that people do not distinguish the species of poisonous snakes 
sufficiently accurately to make it safe in general to apply specific serums. 


707TH MEETING 


The 707th meeting was held in the new assembly hall of the Cosmos Club 
April 23, 1927, at 8:10 p.m., with President OnrERHOLSER in the chair and 65 
persons present. The minutes of the preceding meeting were read and ap- 
proved. New members elected: Miss CLtariset R. Barnett, Wa. T. Cox, 
Miss ANNIE L. Davis, D. W. Stauson, and Dr. G. H. Wurte. 

The first part of the meeting was devoted to brief notes on birds and was 
opened by H. C. OBERHOLSER, who described the abundant waterfowl on 
the Potomac River in recent years. Whistling swan have returned to the 
Washington region and are especially abundant at Widewater on the Poto- 
mac. Canvasback have greatly increased in numbers and as many as 100,000 
have been observed on Broad Creek near Fort Washington. A raft of 120,000 
scaup was seen at Occoquan during the past winter. Early in the season the 
best place to observe ducks is at Indian Head or below; later on between 
Washington and Mt. Vernon. 

Mrs. L. D. Miner described the last trip of the Audubon Society, on which 
76 species were observed. 

Irwin HorrMan stated that he had recently seen a kingfisher entering the 
same hole in which he found it nesting eleven years ago. 

M. K. Brapy mentioned the observation of phoebes along the Potomac in 
December and February and inquired what they fed upon. S. A. Ronwer 
replied that insects were about during the winter, but flew only on warm days. 

Miss M. T. Cooks reported that practically all birds due to arrive by April 
28 have now been reported. Two early records have been broken, those for 
the yellow-throated warbler and white-crowned sparrow. 

VERNON Balitey reported his observation of trumpeter swans in Yellow- 
stone Park, where they have been found for seven years past. During the 
past season he saw three pairs there, two of them with young. 

Wiu1aM B. BE 1 reported his observations on nesting Caspian tern, white- 
faced glossy ibis, and other birds in southern Oregon in 1926. 

R. M. Lipsey reported that in Haskin’s ‘Book of answers,” it was stated 
that the nighthawk makes the longest flight from its breeding ground of all 
birds, and inquired whether this was correct. H.C. OBERHOLSER stated that 
the Arctic tern makes the longest flight. 

The regular program was as follows: 

F. C. Lincoutn: Flight lines of ducks. A study of the data represented by 
the 3,867 returns obtained from 19,578 banded ducks and geese shows im- 
portant details of the migrational highways followed by these birds. 

It is noted that even with species that are more or less continental in their 
distribution, there is a marked adherence to longitudinal zones. Briefly, 
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these zones are represented by the eastern and western parts of the country, 
the one hundredth meridian forming the dividing line. This is demonstrated 
by the relatively small number of birds that, banded either to the east or west 
of this line, have been recovered on the opposite side while in the United 
States. On the great breeding grounds of the central provinces of Canada 
and on the wintering grounds of the Gulf coast of the United States, there is a 
convergence of lines otherwise widely separated. 

The importance of these data is obvious, in connection with the serious 
conditions existing at several points in the West, where annual losses of wild- 
fowl from alkali poisoning presents a serious problem in conservation. Such 
information shows conclusively that a relative abundance of ducks and geese 
in the Mississippi Valley and on the Atlantic coast can not be expected to 
— the equilibrium and offset the losses in the western zone. (Author’s 

stract.) 

T. 8. Patmer: Intensive bird study in the suburbs of large cities. The 
speaker drew attention to the fact that the suburbs of large cities are especially 
favorable places for bird study due to the existence of permanent organiza- 
tions of persons interested and to the presence of museums. Statistics were 
given for Cambridge, New York, Philadelphia, Washington, Chicago, and 
San Francisco. The local organizations in these places were described and 
some of their special activities. 

A. H. Howruu: Some recent bird notes from Florida. The speaker has 
made seven trips to study the animal life of Florida since 1918. The State 
list of birds now includes 412 species and subspecies. Among the birds of 
especial interest are pelican, sandhill crane, spoonbill, wood ibis, white ibis, 
limpkin, everglade kite, and great white heron. The habits of these birds 
were described and illustrated by photographs. 


708TH MEETING 


48TH ANNUAL MEETING 


The 708th regular and 48th annual meeting of the Biological Society was 
held in the new assembly hall of the Cosmos Club May 7, 1927, at 8 p.m., 
with President OspERHOLSER in the chair and 18 persons present. The 
minutes of the preceding annual meeting were read and approved. The 
president spoke of the past year as one of the most successful in the history 
of the Society. 

T. S. Pater, one of the delegates to the 200th anniversary meeting of the 
American Philosophical Society, gave an informal report of the occasion. 
The reports of the recording secretary, corresponding secretary, treasurer, 
and Committee on Publications were read and ordered placed on file. The 
report of the Auditing Committee was read. T.S. Patmer gave an informal 
report for the Trustees of Permanent Funds. 

The president appointed I. HorrmMan and Mrs. T. E. Snyper as tellers and 
the following officers were then elected: 

President, E. A. GotpMan; Vice-Presidents, A. Wetmore, G. E. CHam- 
Buiss, H. H. T. Jackson, C. W. Stiues; Recording Secretary, S. F. BLAKE; 
Corresponding Secretary, T. E. Snyper; Treasurer, F. C. Lincoun; Council, 
H. C. Fuuuer, W. R. Maxon, A. A. Doourttie, B. H. Swauss, I. HorrmMan. 

S. F. Buaxeg, Recording Secretary. 
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SCIENTIFIC NOTES AND NEWS 


Dr. E. T. ALLEN of the Geophysical Laboratory, Carnegie Institution of 
Washington, left Washington in June to continue his field work on the hot 
springs of the Yellowstone National Park. 


Dr. N. H. Darton of the U. 8. Geological Survey has returned from Cen- 
tral Venezuela where he has been making geologic reconnaissance surveys 
for an oil company during the past six months. 


Cuarues V. THeErs has been appointed a Junior Geologist in the U. S. 
Geological Survey. 


Dr. Roger C. We tts of the Geological Survey has accepted appointment as 
Associate Editor of the WasHinGTon AcADEMY OF ScIENCES to represent the 
Chemical Society. 


The following delegates and guests of the American Geophysical Union will 
attend the Third General Assembly of the International Geodetic and Geo- 
physical Union at Prague, September 3 to 10, 1927. 


Delegates 
Dr. Louis A. Bavrr, Director, Department of Terrestrial Magnetism of 


the Carnegie Institution of Washington, accompanied by Mrs. Bauer. 

Dr. Wi1iu1AM Bowrg, Chief, Division of Geodesy, U. 8. Coast and Geodetic 
Survey, accompanied by Mrs. Bowie and their adult son. 

Dr. J. H. Deturcer, Senior Physicist, Radio Section, U. 8. Bureau of 
Standards, accompanied by Mrs. Dellinger. 

Commander N. H. Heck, Chief, Division of Terrestrial Magnetism and 
Seismology, U. 8. Coast and Geodetic Survey. 

Mr. W. D. Lamsert, Mathematician, Division of Geodesy, U. 8. Coast and 
Geodetic Survey, accompanied by his sister, Miss Mary B. Lambert. 

Dr. R. A. MrturKkan, Director, California Institute of Technology. 

Dr. Harry Freipine Rem, Professor of Dynamic Geology, Johns Hop- 
kins University. 


Guest 
Prof. L. C. Graton, Department of Geology, Harvard University, accom- 
panied by Mrs. Graton and their adult son and adult daughter. 


Evusworts P. Kiuurp, of the National Museum, has returned from a botan- 
ical trip to the Eastern Cordillera of Colombia. The party, consisting of Mr. 
Kiuure and Aupert C. Smitx, of New York, was sent by the National 
Museum, the New York Botanical Garden, the Gray Herbarium of Harvard 
University, and the Arnold Arboretum to obtain botanical specimens in the 
little-known region between Bucaramanga and the Venezuelan border. Ten 
paramos, between 12,000 and 15,000 feet altitude, in the vicinity of Bucara- 
manga, were visited, and collections were also made along the headwaters of 
the Orinoco and Maracaibo drainage basins. Approximately 6000 numbers 
were obtained in these regions, an additional thousand being collected near 
Cartagena and Santa Marta, on the Atlantic coast. 


Aanes Cuass of the Bureau of Plant Industry has returned from ten weeks 
spent in the study of grasses, mostly American, in several European herbaria. 
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A month was spent in Geneva, where the De Candolle Herbarium, recently 
united with the Delessert Herbarium, is now accessible for study. 


P. G. Lepia, who had resigned from the Bureau of Standards to accept a 
position as observer in the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington, has been assigned to the staff of the 
magnetic observatory at Huancayo, Peru. Mr. Lepic sailed from New York 
on July 7 for Lima. 


W. C. Parkinson will leave Peru on July 29 to return to Warhington after 
having completed the work he was engaged upon as consulting magnetician at 
the Huancayo Observatory. 


ANDREW THOMSON, Director of the Apia Observatory, arrived at 
Washington, July 6, to spend some time at the Weather Bureau and the 
Department of Terrestrial Magnetism. He will attend the meeting of the 
International Geodetic and Geophysical Union at Prague in September. 


@bituary 


GerorGe BisHor Supwortu, a member of the Acapgmy, died May 10, at 
his home in Chevy Chase, in his 64th year. He was born at Kingston, 
Wisconsin, and educated at the University of Michigan. From boyhood he 
was a student of birds and plants. After a year of teaching, Mr. SupbwortH 
came to the U. 8. Department of Agriculture as botanist and dendrologist in 
the Division of Forestry in 1888, and was chief dendrologist in the Forest 
Service at the time of his death. He did extensive field work on the forest 
flora of the United States and is the author of several volumes on our trees, as 
well as a great number of bulletins and papers on dendrology and scientific 
forestry. 
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